The main objective of the present study was to induce callus form nodal explants of Phyllanthus niruri and, compared the quantification of Phyllanthin in callus and naturally propagated Phyllanthus niruri. For callus initiation, different sterile plant parts were transferred on MS medium supplemented with auxins either alone like 0.5-2.0 mg/l 2-4 D or with varied concentration and combinations of cytokinins like 0.5 mg/l BAP and 0.5 mg/l KN. The petroleum ether, chloroform, ethyl acetate, ethanol and aqueous extracts of Phyllanthus niruri plant and callus were prepared and performed its phytochemical analysis. The total flavonoids and polyphenol were investigated to quantify the presence of polyphenol compounds in callus extract and plant extract. The quantification of Phyllanthin in plant extract and callus extract were performed by HPLC. Maximum callus (90.5%) induction from stem/leaf segments on MS medium supplemented with 1.0 mg/l 2,4-D with 0.5 mg/l BAP (6benzylaminopurine) within 25 days which was fragile in morphology. Preliminary phytochemical revealed the presence of various secondary metabolites in different extract of plant. The concentrations of flavonoids polyphenol in ethanol extract of callus were higher compared to crude plant extract. Further Phyllanthin content in callus was found to be significantly increased in response to field grown plants.
Introduction
Today's health care systems rely largely on plant material.
Plants occupy an important role in the modern and traditional system in all over the world. Modern medicines are primarily from synthetic or plant origin while synthetic origin may have toxic effects, the plant medicines have less toxicity, and their importance is being realized in both developed and developing countries, plants are an important source of medicines and play a key role in world health 1 . Plant secondary metabolites were found to be sources of various phytochemicals that could be used directly or as intermediates for the production of pharmaceuticals, as additives in cosmetic, food or drink
Phyllanthus family is one of the largest and commonest plant families belong to Euphorbiaceae, containing 550 to 750 species and most of them produce valuable secondary metabolites which have been extracted from whole plants 3 .
Phyllanthus are used traditionally to treat different diseases like diabetes, hepatitis B and urolithiasis inflammatory bowel disease. Phyllanthus niruri is an important medicinal plant has been used as a medicine for many diseases like diabetes, jaundice, dropsy flu genitourinary infections, skin diseases etc.
It is reported that plant shows anti-tumor and anti-carcinogenic activities and has a great potential to the treatment for hepatitis Which is employed for plant based drug production in pharmaceutical. The objectives of this study was to induce callus form nodal explants of Phyllanthus niruri for comparative studies of phytoconstituents profile of callus and wild plants of Phyllanthus niruri.
Materials and Methods

Callus induction
For callus initiation, different sterile plant parts like leaves /shoots from 15 to 20 days old in vitro raised shoots culture were taken. 3 to 4 millimeter section of leaves /shoots were transferred on Murashige and Skoog (MS) 5 Further the callus was extracted with ethanol.
Qualitative phytochemical tests
The extracts of plant material were subjected to various qualitative tests to detect the presence of plant constituents.
The method used for the phytochemical screening was reported in various journal 6-10 .
Total Polyphenol content
Total polyphenol content was determined using colorimetric method. 1.0 ml of the prepared extract was oxidized using 2.5 ml of Folin-Ciocalteu reagent, and 2.0 ml of sodium carbonate solution (75 g/l) was then added to the reaction mixture. The absorbance readings were taken at 760 nm after incubation at room temperature for 2 hours. The amount was calculated using the Gallic acid calibration curve. The results were expressed as Gallic acid equivalent (GAE) mg per 100 ml of the sample (extract).
A. Calibration curves of Gallic acid
Accurately weighed 100 mg of gallic acid was dissolved in 100 ml of distilled water which gives the concentration of 1000 µg/ml. 10 ml of this solution was taken and made up to 100 ml with gallic acid which contains the concentration of 100µg/ml. Further 10 ml of this solution was taken and made up to 100 ml with gallic acid which contains the concentration of 10 µg/ml. 1 to 10 ml were taken from this solution and made up to 10 ml to get the concentration ranges of 1 to 10 µg/ml. Calibration curve was plotted by mixing 1 ml aliquots of gallic acid solutions with 2.5 ml of Folin-Ciocalteu reagent and 2.0 ml of sodium carbonate solution (75g/l). The absorbance was measured after incubation at room temperature for 2 hr at 760 nm using UV spectrophotometer, against blank solution.
Total flavonoids content
Flavones and flavonoids contents were analyzed by the colorimetric method. 9.8 ml of the prepared extract was mixed with a 10% solution of aluminum chloride (200 μl). After 30 min, absorption was measured at a 425 nm wavelength. The amount was calculated using quercetin calibration curve. The results were expressed as the quercetin equivalent (QE) mg per 100 ml of the sample.
A. Calibration curves of Quercetin
Accurately weighed 100 mg of quercetin was dissolved in 100 ml of distilled water which gives the concentration of 1000 µg/ml. 10 ml of this solution was taken and made up to 100 ml with quercetin which contains the concentration of 100 µg/ml. Further 10 ml of this solution was taken and made up to 100 ml with quercetin which contains the concentration of 10 µg/ml. 1 to 10 ml were taken from this solution and made up to 10 ml to get the concentration ranges of 1 to 10 µg/ml. Calibration curve was plotted by mixing 9.8 ml aliquots of quercetin solutions with a 10% solution of aluminum chloride (200 μl). The absorbance was measured 30 min at 425 nm using UV spectrophotometer, against blank solution.
HPLC analysis of extract
The HPLC analyses were performed on the extracts of plant and extract of callus of Phyllanthus niruri.
Preparation of standard stock solution
Stock solutions (1000 µg/ ml) of phyllanthin were prepared by dissolving 5 mg of the compound in 5 ml of HPLC grade methanol. The solution was then stored at −20 °C.
Quantification was carried out using 5 levels of external 
Instrument and Chromatographic Conditions
Chromatographic separation was achieved on Young Lin ACME 
Few reports have described chemical constituents of
Phyllanthes niruri growing in the wild, but the field grown plant is not desirable for constant metabolite production at the commercial level because of environmental fluctuation, climatic and geographical variations, diseases and pathogen attack.
In contrast to this, plant cell culture technology shows promise for the large-scale production of high-value secondary metabolites. This technique offers uniform secondary product synthesis by eliminating effect of unforeseen climatic conditions and diseases as observed in field grown.
Phytochemical analysis
By using different solvent for the extraction it was observed that the highest percentage of yield was noted of Petroleum Ether
Qualitative analysis of the present study of ethanol and aqueous extract of plant and callus of Phyllanthus niruri showed the presence of maximum constituent like alkaloids, glycosides, flavonoids, steroids, phenolics, aminoacids, carbohydrates, proteins, deterpines and saponins ( Table 2) . 
Total phenolic content
The ethanol extract of plants and callus of Phyllanthus niruri was evaluated for investigation of the total phenolic content concentrations in both extracts. Standard curve of Gallic acid was calculated and plotted in distilled water for determining absorption data (Fig 2) . 
Total flavonoids Content
The concentration of flavonoids in hydroalcoholic and aqueous extract of Phyllanthus niruri were determined by spectrophotometer using aluminum chloride. The content of flavonoids was expressed in terms of quercetin equivalents.
Standard curve of quercetin was calculated and plotted in distilled water for determining absorption data (Fig 3) . The amount of total Phyllanthin was determined by HPLC method. Phyllanthin was used as a standard compound and the Phyllanthin were expressed as ng/ml using the standard curve equation: y = 47.806x -55.98 (Fig 4) . 
Conclusion
The present study demonstrated that the ethanol extract of callus contained higher quantity of polyphenol and flavonoid compared to wild plant extracts. The HPLC study inferred that Phyllanthin in callus was higher compared to wild plant extract.
The developed methods herein would prove to be applied to intrinsic quality control of this drug.
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